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«lti!l:^r^o 

[it*ii5 ] m'7i.m!^Az-m.mim\^^\^tfz\mm^ 
Mhrz)^<^mm^fi mmj^jza^ftrnwi^^'sm-t 

»mnmT.mzi5 tt § ?asitf ji^b . 

h^t ^^t-thmm^njimziinhismYmm^ 
mimi ^ m^m^\.z^^mm.mmM\t:m\^t.tii,i 

S; b ^mt^Z b immt^lBMi^mJimizii^f^ 
^K^^itt^^iE LT^-^i^SH^i^A K) f life J;t>'aii!l«^^ 

^mt ^mwih^^m^iSiTM\,ziinhmLjm 

[0001] 

t<zionhmmim.comm)imiii.ifmmzm-t^ . 

[0002] 

tcfc {t -s. fMiiit^^^^ps^ . mm^mT.m.^mm.m hzm 
^fi^¥HmjM^zx -oxmw^mmii'^-t^ :iti,z 

xi'fz. 

[0003] mkit. ^SMcr>mizi,zx h^m^<^\^± 



^msmb Ltztmm7t>iix\-^fz^m^£t'i)-^. m 

i^&mmim^mmm}^^zi5if s a^iss^owasr a w 
t -r I. , V ■^h^^tmiim.mmxh'} tz „ 
[0004] ^^j±®istct5v^T{i. -m>,zwmm^ 

m. ) tmu-'&^z^j:^ X 0 {zim-h-'€hi\.^ o •t^j:h 

ib. mmEmT.mc^mmM±±ifE.mmcotiimiz}^\-^ 
X . i±±mmtfi 2 mi>z^fiirMm.m&inm i / 2 1 ^ 

-oX^^^l. i±±m^^mtfz»Mm^ii. ^c7)Xoiz-7 

— i^cTimmizm-^i . i±±wf-t<^mmzX'^ 

txi^m^tifd^. a4 =7i,zX'-^xm^m'^fih, ;<7) 
t # . i%mimcDmm^i^i:mmzmm't6 ztizx-y 

[00 0 5] mMsmmm^z}5!<i^^^si^<o^mz-:>\,^ 
xii^6 (HI ) „ m-mm.x-mttm^&mi:mm-t^ 

a) ^mzmitL^^<xi><^Mmiiincr>mwi^s.. 
ximM&s.^mm—i,zmm-t^zbii^x^ h , zco 
xoiz^ mmm.'^Aziin^mm^m.ini^Wi, ^a*i±g 
mxhhmm^w^mxt±, mifmizumii^z^^Lfz^ 
tuiz X '^xEmmmmm{mm^^'^»Mi%mj: 
m^coi^&^mcrim^'Mm. m^ximmmj^iztnf^ 
mmi&mt:. mj^^tifzmm^imitrm^^xmmL. # 

[ 0 0 0 6 ] ^J;i{S\ Scm. r»flffi5Stcfc(tSfTMJXia 

mmim<Dm^, }mmkim, voi.22, no.i, pp.i 

2-18 (1990) J tClEttS^X/l^JTIi:. JlKaSIil^'htCt, 

^x'(nm^Mm. (^mA^x(7)^mm.m.i:m\^xmm 

xhh. 

[ 0 0 0 7 ] *3t. " mmmm<riMwmLW' \z-r>\^ 
x^mmi\-iii2^^'km>z%m^fifzmx\t. <mm 

xm.mm l , #^ \y^n<miMmn(nmnmYMXTj 
'^AY.^^^^\^x}^mmj!rmmm^'^ o^b-^m 
wb\^x\-^hif. mm'im.omm , mmb\-^d il*3&^ ^ 
ti. mmi±±&m&iiiabm^m^MK){m<:om&^ti 
tz2mj^jzMm\-?:m.mL. zix^coMsm^m^i^b 
izmmmtico^&mi: , ft § 0 (ca t bssjk s -c-(c 

^mmxh^. 

[0008] 
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izt lit ^•r}^^'^m^j:^^izm-^\-^tzm^<^y<^M\mm 

[ 0 0 0 9 ] H 1 tT3^^/i^Kag$W<7) i 0 

^i^^mzm^^ (112) . 

[ 0 0 1 0 ] H2{i. S)-s^«iM05iMj#in^,^ia 

(continuous cooling transformation daiagram=C. C. 

^x^t. m^com^£^mmti^^M^Tktix^zb'k^sLx 

[0011] 

900 rC] : 0[sec] ^ 830 [°C] : 1500 (sec] ^ 700 
[°C] : 4000 [sec] ^400 ['C] : 10000 (sec] ^ 50 
CC] : 15000 (sec] 

900rC] : 0(sec] ^ 800('C] : 8[sec] ^ 680 
(^C] : 25(sec] ^ 630(^C] : 35(sec] ^ 400(°C] : 
80(sec] ^ 50 ("C] : 400 (sec], 
[ 0 0 1 2 ] H2«. itlSMmrTLfz. M^'rfifi 

n-c^Mmmm.xh'^x h . yco**^-rii 
^x.-yi\izm-5<mk<rmmmMmx\±^x%tsi\-^ t 

(r:>Xhh. 

[0013] mmmrm.^<r>^^m'j.mzii\^h\^^\ 

^^'thiLxm^\,zm-3%H-^ t:>t\.hmm^<m 

mmmmxh^. -fts:h%m^(mmh \^x(nmwm. 

mxt^h. 

[0014] mm^^fn^fmrn^mu-th {mk. ?a 
immwm t nf ^ ) m-^^za \^xi>. »ma^c7)i±±M 



iz^Lfzldizi±±mmi!fi^^Lfzt LXi.i%myHm^ 

mm-iz LxtsK fsi-xim^mnc^ym^&m. m ^ 
X immf^^zmf ^ m^-i^& . ^ mm- izmmx § 
x\-^fztjK &&mmmmi^-thizi,iit±m.mt^i^m 
izy'j:tnmm^(^i%Sim:fj^mi\iimzm\:^h tth 

izi%m'^m^m-iz-t^tz^i,zi^m^(7)M:^ l h i k 
imz$m-t^'£rmt>-h^. -t^j:h-h. mmtm^Mi. 
tfzmtmmcr>m^^mm-t^m-^x^':'X hm^c^i± 

m^<n'&m.m.m^mm-r^izi,i^ mt 

^mzmtxsm\-t^^m}^M4t-th ztiz^^^. 
[0015] § ii>t:. ^j^a^Kra^omMTii. {%mi^ 

t:(i:3iv^*^'$>s, is,mm.mmm^'^7ofzMz^ mt-th 
'mMmi^^iz^\ihm^(^nm.^m^-th t # , 

xmwm.<mm^''^^'m:ifi^h. i^mmmm. 

mmmm^^^hfz>sb\,z^ ^icMw^tiL'Stfcttsii 

m^h-th fz>i>(nm.¥cmmmi.v^mm.^w^'fh tz 

[0016] tfz. ^i^m^^mcomm, mmxu. m 
i^smt- ^ co*^j*^«±7i<^r b'<7)wm^m.wmmi,z 

i.-ox. mmsLS.i:w.m^zm^'t^zt^^x^^j:\K 
s«^MP2rfi3 7tis6(-. mt-t ^'iM^mj5.m<^.i,zinf 

^ x.xm^m&c'mmirn a sm^^^ h . ^^fso 
<rtM.^m.umimm-^fzmz. niizm^mm^^za 

mmm^jr^t ^x$^i^-ti> z t ^:'simt-t^fzi^<^^ 

[0017] 

mm.^'mm-hfz^oymn i^mmm^-m. i ^z^-i 
< iasffaij*)£Ti±, com^co^m^mzMm trz 
m^m}^^zmtiM^sf^m\^tfzi±^m^ l^^. im-ir 
iznif^m^iSLm^mrniELmY^m^^xm^-t^. * 

tz. *^B^iOft*il5tcS^-<vaMt>iSBtc«i. fiJS 

mmAizinftm^M&mm^^fz^^mMMm 
[0018] *i6HH(oif*ii2tcs^'<?asi+}|ij^s-c- 
mznmLx^i^si^xmiiXViiim^im-^m^xmm 
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[0019] *i&Hj«if^Ji 3 (cao'< ^fhay:trffiT 

mMMmif^mi^ t tzimm^ tub , sm-^ii^izmmM 

[0020] *^BgOif^il4 ic^-^X ^SJSItf IJ^ST- 

crt^mmm-i^msf^mML. mmj^^zt3ntm^-Mm 

^smjj\inizm'^i-zm^-t^. tfz^ ^^B^coMmm 
8 tc«r3-< -iMLmmmm^zit . iss^ d 3 ^ <^m^coii 
m, M^cohh^^^^m^mznmtx^i^m^c'iMM 

[0021] 
[f^ffl] isXV^ 

[ mmm ] h 3 « . n i x-m^fz x o izmM^^mnmz 
mi^w^ir^sm^^^, Bmmii. E.mm7m5fm 

m^^tifzm. 8 5 0T::()^^5?^^injS^3 0°C/#'-C*tJ2 
iZ8 0 0°C*^^>J^SIiIS2 0°C/#-C-7 0 O'CtT¥04 

WMMMi^m^ti. mi 5fm^i^$tifzm. wx/i^m 
Q'c/^x'A 0 o-'ct.xm9m^ms^^^tih 

[0022] 04{i;. |BltCiiaf *)'5T tf±±K/¥/f(^ 

m.^^hhUz^Lfzi^cn-Cht . mAlz^Lfz^m^ 

ffi^T- 8 m*^ 2 5 m t Xifm 1 Wi^rSI^ t ^ D , iH* 
±Tffi^^X^':fX<?0*ie^«a{i2 0 Okcal/m2hr°C-C?^ 
*Jt. 1 1 2m3{(»^>l 6 2m*-C3&^m2<7)?^ 



ai-m^T-, ai'^±TB^-ixmioisea»i4ookcai 

/m2hr°CT'J#iP$tLSo jiiKa*{±3 7 Om/m i nT' 

[00 23] IgU^fffl^OTAOflteiiy^m 
Mt02aj^i&if (^Jx.tfEESl6mi3it;i'2 7m) ^ 

2}^ai^coA'9Wt3ctt;^'m(iijo2iijs±ifi;i( mui^ 

1 1 0 mfc j; tK- 1 6 4 m ) i: -riSaitilJ^^f 5 i t //, 

ggi|-C4 m3&^^> 1 0 mt.X'ifi% 1 iOJ^SP^i: D . 

±Tffi^fL-e"fL<:OSlfKjif*i5:(i6 8 Okcal/ni2hr°CT-?^ 

X\ WmiLTm^K^tl.cr>mm\m}>t \ O 5 Okcal/m 

2hr^CT-J^ai§fLS , 1 5 2 m/m i n Xh 

^ . ig 1 ^^ai^io A D ma x vf^mo) 2 f ji 

(^Jx.{fBgM2m*3j:t/ l 2m) ^2^^^^^ 
«0ADi!l*>j:t^aifi|c7)2S!l^tt!DS (M;t{fEglii4 7mt5 
j; t^' 7 2 m ) i: TiaJKItSJl ^ -5 i i: mm.(ryimMm 

[ 0 0 2 4 ] HSti. la^iJailgT-iiDiA 
L;^cW2. 6mm^LT6mm«Cffl«c0iM^SrMjt 

^hif-imxhh . 

[00 2 5 ] i<7) j; 3 \z\^immmmkmM-th^^ 

mwK-\±iMmzx->x^\t'fh\^imwmzn^ 
LT. ^^zmw£m&mm,zi^mkm\hh\^\mm 
'±t}i^xmmm.tmkiiz.t^\mmth'm:ifhh. 
[ 0 0 2 6 ] Ei6{±, ^}^n^)&m\izii\^hm^wsL 
m<nm}»mmk^tfzioffyxiyh , ^mmi^zuvth)^ 

WMm^^):.m^nm<mmz\m\ ^ifih h . 'mm. 

mwm^'fjofz^^z, m\L-th\^mi%'^^j>zm^hm 
^<7.)?as^aijst-s h % . ^\%mm'^umkx\mm^ 
w&m.m%mth^kx.±x.xmmnm.m\m^'\^^ 

[00 27] mz-i^Wm^mi^fzmk^zm^'m.km 

\-^xw^h. 

[0028] mM-i)W^m^kmmzi%im-hi^i^. n 
^^^Wixmrn^. '^t'^xwm.-^h. mi'&.m\xm& 
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immT^yh , mm u^fz tLxh iis§ti?tsystii* 

x\ m 1 <%m^tiinmmi^z:Bifim^iHS^m.mj7[^crM 
-jj\^cr)iSLmMco—mkLxm7iz^-t. H7f{±. as 

iSL&Mtit. i^m^izmtxmtthmii^m^w^ 

(7) tti □ iOSgSlT* -I. „ Si-ft-r S ^ 1 J^rffl^KPaltz JE 
( 0 m ) ■r"<7)iajg||{±:^# < ^rl.*^ vX7a S«o 

iSMfjtc J; K) mm.m&:^m <ts:htzi^. mmm. ( 3 m ) 

a^Uti: 5 "Clill^T'ife I. <. 7 n ^c7)sfeMiJ(,c j; 19 

teSt^iE tTa«5i^:^)^^-fl:-r-i= t § . 1 0 0°C/ s e 
c ms.o:>mmj:{^no:>mkx'h-o x . ms^'it^^ 

v^mi^msizx^'immmmtiX^/mm^zx d , 

ffix%h. }^m§mm\i^mxi^mL-thmmt. mix- 

Lfzi.d {zm^nmcnimm-^ ^'i^r-^xhi^t-t)^ 
4-x.xii\^xio^^-^L. i^nrnm^ji^icr)^ i:.^mmm^z 

[ 0 0 3 0 ] ii8«, ^m^mtmm i izm-^sK u'mz 
J: ^ mfiM,m\^fm<?^i§,s.m^mmzm\i^hh i m^^^ 

m'tL>hxm&-thfz^in-jj'A^^l.fzyu-^^-Y 

xhi>. -t^^ib-hmi^Emcn^^ifi^^^tihh. m^<^ 



it~th^w.tLx<r>^mimm.-b^^x.ih>fih. 
(3 , ^WM-u]mw^K^ficr)iM^mmm.'^m^ t. tz 

ffit LfcT HiJ-r -S. i t^-^^Xhh . 
[003 1] HI 9*3 it/Hi 0{±. ■^mVi<nmMn.'^\z 

< mM^^siTMi^z ^ ft s ssff-f ij^a ^ a mm: l 
xgtcj»-5 fitz v-fV3 ±.{zmmm\^m^ 

a^i■^>^^. #^««±t:fl^ ^fifzm-iMLm\ 1 

L. m^^m\itm^^-^h^tixifwmziih'^m\ 
hn^m&^'^.c^)immmi^mtx . m^^titz 

imt X'^mth tz^!b(r)imi^'Jim^j:<r)i±n oiXt^^j: 

[ 0 0 3 2 ] HI o{i. mmi^&T.miz^'yx 4mcom 

mmm4 1 Ks+fflsit 1 :^m^^hzrLX^WMizx h 

hfihm'&m!^<r)\^Lm:mmi^mLx . n 
s $ tifce«t'ffiit^a«it ^ fgr&i $ -ar ^ c7)jitg^i£> 

mx-i. \\ mM.mim^mm<7ymL\>zi: ^^^mm 
m.cn>^i\L^w^Lx , ?^a]#fif*f4at ^ a 
mmit-z^&-thimiz^ ij-^-ow.mmmmm^'k^ 

[00 33 ] vial. ^wmtmrn laxx/mim^cr, 
^mi5i:.^fmm\^z-^\^x]^^tz. am. ^^m<^m^ 
If 2iiXu'm-^^ecoimiij^v^mmmi>z':>\^xm^ 

[ 0 0 3 4 ] la 1 n±. ^mmcomsm2co:f^m^z];: 
D . ^it-t^i^&^m.mizMmLfzmw^^mj^izm'rh 
mm-&msf^mm.mmsm^tifz h (Dco^^t-^t^^mtR 
t , mw&m<^m^m.mm\&-r^yjm^^ tfzyu- 

co'Mmiji^'iSL^t-tt&mt Lxcommmm^j^^ii^^x. ^ 

fth. '^^^z%%wmmm.^fvfz1m^m^(^^^t-h'iM. 

~9(rmm)mt>ixxmmfiwr\.. Bz/ixo^ji^^ 
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[0035]Hl2(i. 2|s:^Hgc7)ff^Ji 6 1»0'< I^Jg 

[ 0 0 3 6 ] 1^J[± . *^BH^O|f ^if 2 j; t^'ltiRri 6 O 
[ 0 0 3 7 ] HI 3ii. ^-ft^SJ^WKrHlAffliJti^Jft 

[0038] ttz. mt-t^^w^^mihnT<^'iMLS.m 

mmmm^'^<^Mmm^^ tic i o mmmznii>ivx v 
ffi«4'c7)Si«^jg {$mmm^) i^^ms^i^M-it 

[ 0 0 3 9 ] HI 5{i. 2|s^0gtO|i^Jl3£7)^^tC J: D 

^^ikmis^i\-im&(^i&m^mL<^^zm\^h h v 

f*. Em^\^f,z■m.m■mm^^^L. mmmmmm^M^ 
§ o ^<n>ht jsasiiwfflcT) 3 y b° a. - ^^MS^ajST^' 



[ 0 0 4 0 ] H 1 eaxum i 7 *5g0J!«if ii<ii7 
{zm-^< mm^njLmza^fhmLmmmm. & 4 ^ism 

TfC^^flJt V - II 3 it'StWTWt^mjgcT^f 

^mjmm^izmt^ttfzmm'&mfit^^mm^ 
Emif^^M^mmGizX'oxmm'i^mi^. ff»sm^ 
xMM^n^'^m^i&m^mM-t^ . zco^x^ti^-jv 

«jj!cL. m^tm?f--^h^fi.x^mmii^'&mmm. 
m^mm-^. ^^mmz\i±&■=l>'c^-'?■b^i^^■x. 

^fz. m.M'&m\mmj\^^mmi.z\m^com'MM.^, 

[ 0 0 4 1 ] 121 1 7ii , »®^SniSWp^'5r 4*<7).fe 

ftfiajgitj^rs]««4^iiiisisa$ix. ^i'^\^mm±.^zm 
&tLf:zm}^x'm&^n^mmiM^m^m&-t^. ^<d^ 

ftfiaSltJ&r&]««4 tcStM^aSttJ±S*[t]^M« 6 o 
at^^ t J^c-tirl, ^ t S „ J!(l^?a«ltJg[ftI«ffi(cJi: 

^j:K)oi,mM^m^mizM.m.-^^iiLSiz. ^^oscitas 

JS 4 J; t/'if 8 C0f^ffli3 J; ?/HSfi^J l,z-:>\,^X 
[ 0 0 4 3 ] 11 1 Sti. 3|5%BJt0M5l<]14O:^ffifc i 



(7) 



WMT6-3 07 93 6 



0 , ^it-t^i%&^m.mizMiiiLfzmm^mMz}5{f:i, 

fflifflcT) n >- b° jL - tJ'^'^js^asT^- 9 com.m^nhti 

ft, mm^mK mmcoM^mMsmmnfcr>^i}-fi-i^m 

im^i^&if^mR L . im-^\(i]iz^^Lxi^-&tLfzm 

la 1 9 « . *»BH<7)ii5i< Ji 8 \,zm^ < mmi%mTM 

1, zt3iffis,m:mms<7:mi^m^^tfzi>c^T3bt, m 
mi^mumziQ-^xtm^fitzmmc^MmiimmmMf 

Tit. mms.ms]:itm.fmm\-^if\^mimm6ti^ 

[0 0 44] ;coid ^z^^Bjiizx6i^&$mjfm. a 



m Ltz±X-i¥MLit LfcSJS^ ^tcMJg-t Z b i}^mb 

^ s . zcnb^. h h m&<^M&:fp^€t>rix v -^tz 
mj^x'co^m. immwim) cr,m^mi>^iz^mLxi& 

V \ ^^iz. :^mmi.z J: I, w^m^mm^mm-t^fziih 

bliWotXij^^-^. 

[ 0 0 4 5 ] m {±. E&mrm^kmj^t^(:>mnmtx' 
co^^ *n 8 0 mX'h^mm<%Mj:mizio\,^x . wmco 

mmm^6 izhtz o x . ^m<Dmmi&mmmi,znm Ltz 

ISISitKltaKit4 ^ ^m^-^fzM-^ b . *^iM(cSr3< 

Mmm^mm4^^m\'-^fz^cr>m^-^mmscr>im^ 

it^ 3 ib 2-^ii±±m^mm^t/mmiMLmnmm^z 

^mizm-:^<i&&W}\mmmimm ttzm 0.^1,^2 

^Lubxm^iSLmrm^mmi-^ o mtpcom^it. oi± 
as^tL AimMmizm&sm. xiiMS^nr^s^t 

[0046] 
[«1] 





2 . 6 mm 


6 


mm 












m 






0 


A 


0 


A 




1 
?^ 
*P 






X 


0 


X 








PC 


0 


X 


a 






0 


X 


0 


X 




2 






X 


0 


X 






0 


X 


0 


X 



[ 0 0 4 7 ] a 1 3&^^>0e^»5)^^ i 3 tc. i 

mm&:fjmi5^r/muim^^tzM^x'i± . m 1 ^^ai^A 
0 m^mbm^mizim^mxh i>mm . m^mmcD 



mtiz X t )^m^{-mcn^iUzm.%Lxm'&x% ^rv ^tz 

[0048] 
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[02] 
[03] 



[ 08 ] 3^5iB^i7)«-ij^ 1 (c^g^-r -1. -nmcri-^mmm 
[09 ] *^Bjioff*3i 5 tcsis-ri.asitsii^Mi7) 
[010] *^HHc7)if^jB 5 (:*ss-r s?a«tf-sija« 

cot a 1 -r^co^J^STTH-ryn >/ 0f* § „ 
[011] 3is^BJcOiimJI 2 tcS£-ri):&fficr)-^SS 

[012] *igBjc7)it«ii 6 



io-^a^^^yo .y ^'0-c*^ . 
[013] <%m^xmizii\irhmm^m<^m^?k<7) 

[014] j^rsi® mat' i3 tt s Ms^swfMs^iij h 

[015] :*^0Jcoif «JI 3 t;rSi^SS-^c?)-|Ut 

[016] *%Bj<7Jif*ii7 tcss^-g-iSsitsyMS 

[017] ^wmn-mmnzm^^hmLmsmmm. 

[018] *^3j<^»^ri4 \<zm^~thiim<o-mm 

[019] *^Hjc?)if iRns tcsgst-.g.ia«itaii^s 

to— ffi«^^t-yn .y S „ 

[^^-^Oi^BJ] 

1 : mmm 2 : mm 

3 : I/-;!- 4 : MM 

5 : fi^Jgffi * 6 : SclM 

7 : ^aSitiSlRJWSC^B 



[01 ] 



V, H 




1 1 1 1 
1 1 1 1 1 



-rr 



To 



Tw 









^ ^ S 








H 


V 


L/V 


a - LXV 


H ■ L 


a/ CH-V) 


To ; 


k-H 


V/k 


k ■ L/V 


k-a-LXV 


k-H- L 


oc/ (H- V3 



^ p ^ 

y / '\ lllllllllllllllllllll 



H 



[010] 



llllllllllllllllllll| 
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[02] 



(O.IS^C, 0.565^Mn, 0.26%Si, 0,019%P| 

:0. 0 2 7%S): 




10 0 



1 0- 



[03] 



[114] 





3|6 # H m m 
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^± ± m m 2. 6mm(affiiSJS 370 m/m i n ) 
Hl/^w 2 00kca l/m2h r°C I62>^P^ 400kcal/m2hr°C 



[::;. 




:■== 
























c 


! 

i 























0 8 2 5 112 

^± J:: M 7 ite 6 <Z) 



162 180 



tt_bffiJ^6. Omm(jlffi5SJS 152 m/m i n ) 
||i;^|]:B: 680kca l/m^hr^C 
/ g g2;^Pg 1050kcal/m2hr°C 

V / V V 



0 4-10 



49 7 0 



ISO 



me] 
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